Fetal gene transfer using lentiviral vectors: in vivo detection of gene expression by microPET and optical imaging in fetal and infant monkeys.
Fetal intraperitoneal administration of human immunodeficiency virus (HIV)-l-derived lentiviral vectors (10(7) infectious particles/fetus) has consistently shown high levels of transduction and gene expression in the omentum, peritoneum, and diaphragm when assessed by polymerase chain reaction (PCR) and whole tissue fluorescence. In vivo imaging techniques were explored with early-gestation long-tailed macaques that were administered the vesicular stomatitis virus-glycoprotein (VSV-G)-pseudotyped HIV-1-derived lentiviral vector expressing a mutant herpes simplex virus type 1 thymidine kinase (HSV-1-sr39tk) and firefly luciferase under the control of the cytomegalovirus (CMV) promoter. Fetuses were monitored sonographically and twice during gestation 9-[4-[18F]Fluoro-3-(hydroxymethyl)butyl]guanine (18F-FHBG) was injected into the fetal circulation under ultrasound guidance in preparation for microPET imaging. All newborns were delivered at term by cesarean section and raised in the nursery for postnatal studies. At 2 months postnatal age, animals were imaged and biodistribution was assessed. Optical imaging for firefly luciferase expression was also performed every 2 months postnatal age. Under all imaging conditions gene expression was observed in the abdominal region, and closely paralleled findings from prior studies based on whole tissue fluorescence. These investigations have shown that HSV-1-sr39tk and firefly luciferase can be used to safely detect transgene expression at multiple time points in fetal and infant monkeys in vivo and without evidence of adverse effects.